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High Energy Physics is leading 
one of the most ambitious 

efforts to generate, store, and 
process large amounts of data 

in a distributed fashion. 

Terabytes of Simulated Data
The CMS collaboration works with PPDG, GriPhyN, and IDVGL �
to produce tools to do distributed production processing on a grid. 
The demos currently running on the USCMS test grid include: 
(A) CHIMERA, a system which uses Virtual Data Language in 
creating data processing jobs from a metadata description. 
(B) MOP, a system for packaging data processing jobs for 
DAGMAN, a part of the Condor High Throughput Computing 
System. These jobs run on remote systems using CondorG �
and the Globus JobManager.
 (C) CLARENS is a system for analyzing ROOT format data 
remotely. Demonstrations of Chimera, MOP, and CLARENS 
distributed analysis are currently running on the USCMS Test Grid, 
shown in the monitors at right.

HEP Production Processing
 In both large scale simulation and processing of real data, scheduling 
of shared resources for physicists can be achieved efficiently using 
data grids. While still in its infancy, grid technology has provided �
a number of tools that are already put to use by the HEP community 
with the help of groups such as PPDG, GriPhyN, and iDVGL. PPDG 
is leading an effort to bring Condor and Globus tools to HEP 
experiments in the form of job scheduling tools and file replication 
services.  GriPhyN is leading the concept of Virtual Data and 
automatic regeneration of processed data.  iVDGL, the International 
Virtual Data Grid Laboratory, is a collaborative effort to build �
a development platform for the Virtual Data Toolkit (VDT). The 
world-wide infrastructure will be used to test core grid concepts.

FUTURE HEP GRIDS: SCALING UP

Grid Monitoring

Above is shown real time monitoring data from the USCMS Test Grid collected using many local 
tools interfaced to both MDS and MonaLisa.  The display is from MonaLisa. 

From Concepts to Data

Physics Data shown above is generated and displayed using the CHIMERA/MOP/CLARENS system.  
Data in ROOT format from around the country is displayed using CLARENS.
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Online System

Offline Farm
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~100 MBytes/sec

~PBytes/sec

~100 MBytes/sec

~2.4 GBits/sec or Air Freight

~622 Mbits/sec

100~1000 Mbits/sec

Workstations

Physics data cache
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Tier 1

• High Performance Storage Systems
• PC Farms

PC Farms

Physics data cache

Tier 2

Tier 3

Tier 4

France
Regional Center

Germany
Regional Center

Italy
Regional Center Fermilab

CERN 
Computer Center

•	Real data from the CMS 
detector at CERN moves �
to remote sites.

•	Simulated and calibration 
data from all sites moves to 
all sites that need this data.

•	Bunch crossing per 25 nsecs.

•	100 triggers per second

•	Event is ~1 MByte in size
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